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Pichia pastoris gene sequences and methods for their use 

Abstract 

Regulatory nucleotide sequences for a novel Pichia pastoris gene, designated PpSEClO gene, and the 
nucleotide sequences and respective amino acid sequences for the secretion leader and the mature 
Seel Op protein components of the precursor polypeptide encoded by this novel gene are provided. These 
compositions are useful in methods for expression and secretion of proteins when assembled in proper 
reading frame, individually or in combination, within a DNA construct that further comprises a 
nucleotide sequence encoding a protein of interest. Vectors comprising the DNA constructs of the 
invention can be used to transform a yeast host cell, which can then be cultured to obtain the secreted 
protein of interest. Kits useful in this method and in methods of detection of the Seel Op protein using 
antibodies are also disclosed. 
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Claims 



That which is claimed: 

1 . A recombmant construct comprising in proper reading firame a nucleotide sequence for a promoter 
and a nucleotide sequence encoding a polypeptide, where said promoter drives transcription of an 
operably linked nucleotide sequence of interest, wherein said nucleotide sequence for said promoter is 
selected fi*om the group consisting of: 

a) the nucleotide sequence set forth in SEQ ID NO: 2; 

b) a nucleotide sequence having at least 70% sequence identity to the nucleotide sequence set forth in 
SEQ ID NO: 2; 

c) a nucleotide sequence comprising at least 24 contiguous nucleotides of the sequence set forth in SEQ 
ID NO: 2; and 

d) a nucleotide sequence that hybridizes to any one of a), b), or c) under conditions of high stringency. 
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2. The construct of claim 1, wherein said nucleotide sequence for said promoter is the sequence set forth 
inSEQ ID NO: 2, 

3. The construct of claim 1, wherein said polypeptide is selected from the group consisting of human 
IGF-I, a polypeptide having at least 70% sequence identity to said human IGF-I, and a fragment of said 
human IGF-I, wherein said fragment comprises at least 10 contiguous amino acid residues of an amino 
acid sequence for said human IGF-I. 

4. The construct of claim 1, further comprising a nucleotide sequence encoding a functional: secretion 
leader, wherein said nucleotide sequence encoding said secretion leader is selected from the group 
consisting of: 

a) a nucleotide sequence encoding the amino acid sequence set forth in SEQ ID NO: 4; 

b) the nucleotide sequence set forth in SEQ ID NO: 5; 

c) a nucleotide sequence encoding an amino acid sequence having at least 70% sequence identity to the 
amino acid sequence set forth in SEQ ID NO: 4; 

d) a nucleotide sequence encoding at least 8 contiguous amino acid residues of the amino acid sequence 
set forth in SEQ ID NO: 4; and 

e) a nucleotide sequence that hybridizes to any of a), b), c), or d) under conditions of high stringency. 

5. The construct of claim 4, wherein said nucleotide sequence for said promoter is the sequence set forth 
in SEQ ID NO: 2, and wherein said nucleotide sequence encoding said secretion leader is a nucleotide 
sequence encoding the amino acid sequence set forth in SEQ ID) NO: 4. 

6. The construct of claim 1, further comprising a nucleotide sequence for a fiinctional transcription 
terminator, wherein said nucleotide sequence for said terminator is selected from the group consisting 
of: 

a) the nucleotide sequence set forth in SEQ ID NO: 3; 

b) a nucleotide sequence having at least 70% sequence identity to the nucleotide sequence set forth in 
SEQ ID NO: 3; 

c) a nucleotide sequence comprising at least 24 contiguous nucleotides of the sequence set forth in SEQ 
ID NO: 3; and 

d) a nucleotide sequence that hybridizes to any one of a), b), or c) under conditions of high stringency. 

7. The construct of claim 6, wherein said nucleotide sequence for said promoter is the sequence set forth 
in SEQ ID NO: 2, and wherein said nucleotide sequence for said terminator is the sequence set forth in 
SEQ ID NO: 3. 

8. The construct of claim 4, further comprising a nucleotide sequence for a functional transcription 
terminator, wherein said nucleotide sequence for said terminator is selected from the group consisting 
of: 
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a) the nucleotide sequence set forth in SEQ ID NO: 3; 

b) a nucleotide sequence having at least 70% sequence identity to the nucleotide sequence set forth in 
SEQ ID NO: 3; 

c) a nucleotide sequence comprising at least 24 contiguous nucleotides of the sequence set forth in SEQ 
ID NO: 3; and 

d) a nucleotide sequence that hybridizes to any one of a), b), or c) under conditions of high stringency. 

9. The construct of claim 8, wherein said nucleotide sequence for said promoter is the sequence set forth 
in SEQ ID NO: 2, and wherein said nucleotide sequence encoding said secretion leader is a nucleotide 
sequence encoding the amino acid sequence set forth in SEQ ID NO: 4, and wherein said nucleotide 
sequence for said transcription terminator is the sequence set forth in SEQ ID NO: 3. 

10. The construct of claim 8, wherein said polypeptide is selected from the group consisting of human 
IGF-I, a polypeptide having at least 70% sequence identity to said human IGF-I, and a fragment of said 
human IGF-I, wherein said fragment comprises at least 10 contiguous amino acid residues of an amino 
acid sequence for said human IGF-I. 

1 1 . A recombinant construct comprising in proper reading frame a nucleotide sequence for a yeast- 
recognized promoter, a nucleotide sequence encoding a fimctional secretion leader, and a nucleotide 
sequence encoding a polypeptide, wherein said nucleotide sequence encoding said secretion leader is 
selected from the group consisting of: 

a) a nucleotide sequence encoding the amino acid sequence set forth in SEQ ID NO: 4; 

b) the nucleotide sequence set forth in SEQ ID NO: 5; 

c) a nucleotide sequence encoding an amino acid sequence having at least 70% sequence identity to the 
amino acid sequence set forth in SEQ ID NO: 4; 

d) a nucleotide sequence encoding at least 8 contiguous amino acid residues of the amino acid sequence 
set forth in SEQ ID NO: 4; and 

e) a nucleotide sequence that hybridizes to any of a), b), c), or d) under conditions of high stringency. 

12. The construct of claim 11, wherein said nucleotide sequence encoding said secretion leader is a 
nucleotide sequence encoding the amino acid sequence set forth in SEQ ID NO: 4. 

13. The construct of claim 1 1, wherein said polypeptide is selected from the group consisting of human 
IGF-I, a polypeptide having at least 70% sequence identity to said himian IGF-I, and a fragment of said 
human IGF-I, wherein said fragment comprises at least 10 continuous amino acids residues of an amino 
acid sequence for said hxmian IGF-I, and wherein said nucleotide sequence encoding said secretion 
leader is a nucleotide sequence encoding the amino acid sequence set forth in SEQ ID NO: 4. 

14. The construct of claim 11, further comprising a nucleotide sequence for a fimctional transcription 
terminator, wherein said nucleotide sequence for said terminator is selected from the group consisting 
of: 

a) the nucleotide sequence set forth in SEQ ID NO: 3; 
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b) a nucleotide sequence having at least 70% sequence identity to the nucleotide sequence set forth in 
SEQIDN0:3; 

c) a nucleotide sequence comprising at least 24 contiguous nucleotides of the sequence set forth in SEQ 
ID NO: 3; and 

d) a nucleotide sequence that hybridizes to any one of a), b), or c) under conditions of high stringency. 

15. The construct of claim 14, wherein said nucleotide sequence encoding said secretion leader is a 
nucleotide sequence encoding the amino acid sequence set forth in SEQ ID NO: 4, and wherein said 
nucleotide sequence for said transcription terminator is the sequence set forth in SEQ ID NO: 3. 

16. A recombinant construct comprising in proper reading frame a nucleotide sequence for a yeast- 
recognized promoter, a nucleotide sequence encoding a polypeptide, and a nucleotide sequence for a 
functional transcription terminator, wherein said nucleotide sequence for said terminator is selected from 
the group consisting of: 

a) the nucleotide sequence set forth in SEQ ID NO: 3; 

b) a nucleotide sequence having at least 70% sequence identity to the nucleotide sequence set forth in 
SEQ ID NO: 3; 

c) a nucleotide sequence comprising at least 24 contiguous nucleotides of the sequence set forth in SEQ 
ID NO: 3; and 

d) a nucleotide sequence that hybridizes to any one of a), b), or c) under conditions of high stringency. 

17. The construct of claim 16, wherein said nucleotide sequence for said terminator is the sequence set 
forth in SEQ ID NO: 3. 

18. The construct of claim 16, wherein said polypeptide is selected from the group consisting of human 
IGF-I, a polypeptide having at least 70% sequence identity to said human IGF-I, and a fragment of said 
himian IGF-I, wherein said fragment comprises at least 10 contiguous amino acids of an amino acid 
sequence for said human IGF-I. 

19. A vector comprising at least one copy of the construct of claim 1. 

20. The vector of claim 19, wherein said vector is an autonomously replicating vector. 

21. The vector of claim 19, wherein said vector is an integrative vector. 

22. A vector comprising at least one copy of the construct of claim 8. 

23. A vector comprising at least one copy of the construct of claim 11. 

24. A vector comprising at least one copy of the construct of claim 16. 

25. A yeast host cell stably transformed with at least one copy of the construct of claim 1. 

26. The yeast host cell of claim 25, wherein said yeast is selected from the group consisting of Pichia 
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Quandt, etal. May 7, 2002 

Conditional sterility in wheat 

Abstract 

The invention relates to the use of a deacetylase coding sequence for obtaining conditional sterility in 
wheat. The invention relates to vectors comprising a deacetylase coding sequence under control of 
promoters which direct stamen-selective expression in wheat, which are particularly suited for the 
production of wheat plants which can be made male-sterile upon application of an acetylated toxin. 
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Claims 



We claim: 

1 . A wheat plant, having a chimeric gene integrated into its genome, the chimeric gene comprising: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp; and 

b) a promoter directing stamen-selective expression in wheat wherein the DNA molecule encoding the 
deacetylase is in the same transcriptional unit and under control of the stamen-selective promoter. 

2. The wheat plant of claim 1, wherein said DNA molecule encodes a biologically active fragment or a 
variant of the deacetylase encoded by SEQ ID No. 9. 

3. The wheat plant of claim 1, wherein said DNA molecule encodes a deacetylase having the amino acid 
sequence of SEQ ID No. 8. 

4. The wheat plant of claim 1, wherein said DNA molecule comprises the sequence of SEQ ID No. 9, or 
a sequence capable of hybridizing to SEQ ID No. 9 under standard stringent conditions. 

5. The wheat plant of claim 1, wherein said stamen-selective promoter is a CA55 promoter. 

6. The wheat plant of claim 1, wherein said stamen-selective promoter is a T72 promoter. 

7. The wheat plant of claim 1, wherein said stamen-selective promoter is an El promoter. 

8. A process for producing hybrid wheat seed, said process comprising 

i) producing seeds capable of grov^ng into conditionally male-sterile wheat plants, said seeds having a 
chimeric gene integrated in their genome, the chimeric gene comprising: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp., and 

b) a stamen-selective promoter wherein the DNA molecule encoding the deacetylase is in the same 
transcriptional unit and under the control of the stamen-selective promoter; 
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ii) interplanting said seeds capable of growing into conditionally male-sterile wheat plants with seeds 
capable of growing into male fertile wheat plants; 

iii) inducing male-sterility in said conditionally male-sterile plants by applying an N-acetyl-PPT, which 
in itself is not toxic to the plants or plant cells; and 

iv) harvesting hybrid seed. 

9. The process of claim 8, wherein said DNA molecule encodes a biologically active fragment or a 
variant of the deacetylase encoded by SEQ. ID. No. 9. 

10. The process of claim 8, wherein said DNA molecule encodes the deacetylase comprising the amino 
acid sequence of SEQ ID No. 8. 

1 1 . The process of claim 8, wherein said DNA molecule comprises the sequence of SEQ ID No. 9, or a 
sequence capable of hybridizing to SEQ ID No. 9 under standard stringent conditions. 

12. The process of claim 8, wherein said stamen-selective promoter is a CA55 promoter. 

13. The process of claim 8, wherein said stamen-selective promoter is a T72 promoter. 

14. The process of claim 8, wherein said stamen-selective promoter is an El promoter, 

15. The process of claim 8, wherein said male fertile plants are female-sterile. 

16. A process for producing a conditionally male-sterile wheat plant, said process comprising 

i) transforming a wheat plant cell or tissue with a chimeric gene which comprises: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp., and 

b) a stamen-selective promoter wherein the DNA molecule encoding the deacetylase is in the same 
transcriptional unit and under the control of said stamen-selective promoter; 

ii) regenerating said conditionally male-sterile plant from said cell or tissue; and optionally, 

iii) applying an N-acetyl-PPT to said conditionally male-sterile plant, which is in itself not toxic to the 
plant or plant cells to make said plant male-sterile. 

17. The process of claim 16, wherein said DNA molecule encodes a biologically active fragment of the 
deacetylase encoded by SEQ. ID. No. 9. 

18. The process of claim 16, wherein said DNA molecule encodes the deacetylase of SEQ ID No. 8. 

19. The process of claim 16, wherein said DNA molecule comprises the sequence of SEQ ID No. 9, or a 
sequence capable of hybridizing to SEQ ID No. 9 under standard stringent conditions. 

20. The process of claim 16, wherein said stamen-selective promoter is a CA55 promoter. 

21. The process of claim 16, wherein said stamen-selective promoter is a T72 promoter. 
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22. The process of claim 16, wherein said stamen-selective promoter is an El promoter. 

23. A conditionally male sterile wheat plant obtained by the process of claim 16. 

24. A process for generating male sterility in wheat plants, said process comprising 

i) obtaining a conditionally male-sterile wheat plant by transforming a wheat plant cell or tissue with a 
chimeric gene which comprises: 

a) a DNA molecule encoding a deacetylase from Stenotrophomonas sp., and 

b) a stamen-selective promoter wherein the DNA molecule encoding the deacetylase is in the same 
transcriptional unit and under the control of said stamen-selective promoter, and regenerating said 
conditionally male-sterile plant from said cell or tissue; and optionally obtaining conditionally male- 
sterile progeny from said plant 

ii) applying an N-acetyl-PPT to said conditionally male-sterile plant or its conditionally male-sterile 
progeny, which is in itself not toxic to the plant or plant cells to make said plant male-sterile. 

25. A male sterile wheat plant, or cells or tissues thereof, obtained by the process of 24. 

26. Wheat plant cells, tissues or seed, each transformed with the chimeric DNA of claim 1. 
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Plant having altered environmental stress tolerance 

Abstract 

A transformed plant is provided which comprises one or more enviroimiental stress tolerance genes; a 
DNA regulatory sequence which regulates expression of the one or more environmental stress tolerance 
genes; a sequence encoding a binding protein capable of binding to the DNA regulatory sequence and 
inducing expression of the one or more envirorunental stress tolerance genes; and a recombinant 
promoter which regulates expression of the gene encoding the binding protein. A method for altering an 
environmental stress tolerance of a plant is also provided which comprises the steps of transforming a 
plant with a promoter which regulates expression of at least one copy of a gene encoding a binding 
protein capable of binding to a DNA regulatory sequence which regulates one or more environmental 
stress tolerance genes in the plant; expressing the binding protein encoded by the gene; and stimulating 
expression of at least one environmental stress toleriance gene through binding of the binding protein to 
the DNA regulatory sequence. 
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Claims 



We claim: 

1 . A plant comprising a recombinant molecule comprising a polynucleotide that encodes a polypeptide 
comprising an AP2 domain having at least an 82% sequence identity to an AP2 domain fi-om the group 
of sequences consisting of SEQ ID Nos:13, 15, 17, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67. 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93 and 95. 

2. The plant of claim 1, wherein said polypeptide binds to a cold or dehydration transcription regulating 
region comprising the sequence CCG. 

3. The plant of claim 1, wherein said polypeptide binds to a member of a class of DNA regulatory 
sequences which includes a subsequence selected from the group consisting of CCGAA, CCGAT, 
CCGAC, CCGAG, CCGTA, CCGTT, CCGTC, CCGTG, CCGCA, CCGCT, CCGCG, CCGCC, 
CCGGA, CCGGT, CCGGC, CCGGG, AACCG, ATCCG, ACCCG, AGCCG, TACCG, TTCCG, 
TCCCG, TGCCG, CACCG, CTCCG, CGCCG, CCCCG, GACCG, GTCCG, GCCCG, GGCCG, 
ACCGA, ACCGT, ACCGC, ACCGG, TCCGA, TCCGT, TCCGC, TCCGG, CCCGA, CCCGT, 
CCCGC, CCCGG, GCCGA, GCCGT, GCCGC, and GCCGG. 

4. The plant of claim 1, whetein said recombinant molecule comprises a polynucleotide encoding a 
polypeptide that elevates cold-regulated gene levels in the absence of cold acclunation compared with 
cold-regulated gene levels in a plant lacking said recombinant molecule. 

5. The plant of claim 1, further comprising a promoter and wherein said polynucleotide is expressed 
under regulatory control of the promoter. 

6. The plant of claim 5, wherein said promoter is regulated by the addition of an exogenous agent. 

7. The plant of claim 5, wherein said promoter is a constitutive promoter. 

8. The plant of claim 5, wherein said promoter is regulated by changes in environment conditions. 

9. A plant comprising a recombinant molecule comprising a polynucleotide that hybridizes to the AP2 
domain of a member of the group of sequences consisting of SEQ ID Nos:12, 14, 18, 38, 40, 42, 44, 46, 
48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92 and 94 under high 
stringency conditions. 

10. The plant of claim 9 comprising a recombinant polynucleotide comprising a sequence that 
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hybridizes to a member of the group of sequences consisting of SEQ ID Nos: 12, 14, 18, 38, 40, 42, 44, 
46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92 and 94 under 
high stringency conditions. 

11 . A method for altering an environmental stress response of a plant, said method comprising (a) 
providing a recombinant molecule comprising a polynucleotide that encodes a polypeptide comprising 
an AP2 domain having at least an 82% sequence identity to an AP2 domain selected from the group of 
sequences consisting of SEQ ID Nos:2, 13, 15, 17, 39, 41, 43, 45,47, 49, 51, 53, 55, 57, 59, 61, 63, 65, 
67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93 and 95; and (b) introducing said recombinant 
molecule into the plant. 

12. The method of claim 11, wherein said polypeptide binds to a cold or dehydration transcription 
regulating region comprising the sequence CCG. 

13. The method of claim 12, wherein said polypeptide binds to a member of a class of DNA regulatory 
sequences which includes a subsequence selected from the group consisting of CCGAA, CCGAT, 
CCGAC, CCGAG, CCGTA, CCGTT, CCGTC, CCGTG, CCGCA, CCGCT, CCGCG, CCGCC, 
CCGGA, CCGGT, CCGGC, CCGGG, AACCG, ATCCG, ACCCG, AGCCG, TACCG, TTCCG, 
TCCCG, TGCCG, CACCG, CTCCG, CGCCG, CCCCG, GACCG, GTCCG, GCCCG, GGCCG, 
ACCGA, ACCGT, ACCGC, ACCGG, TCCGA, TCCGT, TCCGC, TCCGG, CCCGA, CCCGT, 
CCCGC, CCCGG, GCCGA, GCCGT, GCCGC, and GCCGG. 

14. The method of claim 1 1, wherein said recombinant polynucleotide comprises a sequence encoding a 
polypeptide that elevates cold-regulated gene levels in the absence of cold acclimation compared with 
cold-regulated gene levels in a plant lacking said recombinant molecule. 

1 5. The method of claim 11, further comprising a promoter and wherein said polynucleotide is 
expressed under regulatory control of the promoter. 

16. The method of claim 15, wherein said promoter is regulated by the addition of an exogenous agent. 

17. The method of claim 15, wherein said promoter is a constitutive promoter. 

18. The method of claim 15, wherein said promoter is regulated by changes in environment conditions. 

19. A method for altering an environmental stress response of a plant, comprising (a) providing a 
recombinant molecule comprising a polynucleotide that encodes a polypeptide comprising a 
polynucleotide that hybridizes to a member of the group of sequences consisting of SEQ ID Nos: 1,12, 
14, 18, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 
90, 92 and 94 under high stringency conditions; and (b) introducing said recombinant molecule into the 
plant. 

20. A recombinant molecule comprising a polynucleotide that encodes a polypeptide comprising an AP2 
domain having at least an 82% sequence identity to an AP2 domain selected from the group of 
sequences consisting of SEQ ID Nos: 13, 15, 17, 39, 41, 43, 45, 47,49, 51, 53, 55, 57, 59, 61, 63, 65, 67, 
69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93 and 95. 

21 . The recombinant molecule of claim 20, wherein said polypeptide binds to a cold or dehydration 
transcription regulating region comprising the sequence CCG. 

22. The recombinant molecule of claim 21, wherein said polypeptide binds to a member of a class of 
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DNA regulatory sequences which includes a subsequence selected from the group consisting of 
CCGAA, CCGAT, CCGAC, CCGAG, CCGTA, CCGTT, CCGTC, CCGTG, CCGCA, CCGCT, 
CCGCG, CCGCC, CCGGA, CCGGT, CCGGC, CCGGG, AACCG, ATCCG, ACCCG, AGCCG, 
TACCG, TTCCG, TCCCG, TGCCG, CACCG, CTCCG. CGCCG, CCCCG, GACCG, GTCCG, 
GCCCG, GGCCG, ACCGA, ACCGT, ACCGC, ACCGG, TCCGA, TCCGT, TCCGC, TCCGG, 
CCCGA, CCCGT, CCCGC, CCCGG, GCCGA, GCCGT, GCCGC, and GCCGG. 

23. The recombinant molecule of claim 20, wherein said recombinant polynucleotide comprises a 
sequence encoding a polypeptide that elevates cold-regulated gene levels in the absence of cold 
acclimation compared with cold-regulated gene levels in a plant lacking said recombinant molecule. 

24. The recombinant molecule of claim 20, further comprising a promoter and wherein said 
polynucleotide is expressed under regulatory control of the promoter. 

25. The recombinant molecule of claim 24, wherein said promoter is regulated by the addition of an 
exogenous agent. 

26. The recombinant molecule of claim 24, wherein said promoter is a constitutive promoter. 

27. The recombinant molecule of claim 24, wherein said promoter is regulated by changes in 
environment conditions. 

28. A recombinant molecule comprising a polynucleotide that hybridizes to the AP2 domain of a 
member of the group of sequences consisting of SEQ ID Nos:12, 14, 18, 38, 40, 42, 44, 46, 48, 50, 52, 

54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, 90, 92 and 94 under high stringency 
conditions. 

29. The method of claim 1 1, wherein said environmental stress response is a response to cold or 
freezing. 

30. The method of claim 1 1, wherein said environmental stress response is a response to drought. 

31. The method of claim 1 1, wherein said environmental stress response is a response to salinity. 

32. The plant of claim 1, wherein said recombinant molecule comprises a polynucleotide that encodes a 
polypeptide comprising an AP2 domain having at least an 82% sequence identity to an AP2 domain 
from the group of sequences consisting of SEQ ID Nos:13, 15, 17, 39, 41, 43, 45, 47, 49, 51, 53, 55, 57, 
59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93 and 95. 

33. The method plant of claim 11, wherein said recombinant molecule comprises a polynucleotide that 
encodes a polypeptide comprising an AP2 domain having at least an 82% sequence identity to an AP2 
domain from the group of sequences consisting of SEQ ID Nos:13, 15, 17, 39, 41, 43, 45, 47, 49, 51, 53, 

55, 57, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, 89, 91, 93 and 95. 
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De Villiers-Zur Hansen , etal. July 2, 2002 

Papilloma viruses, products for the detection thereof as well as for treating diseases caused 
by them 

Abstract 

This invention relates to a DNA coding for a peptide of a papilloma virus major capsid protein and a 
papilloma virus genome, respectively. Furthermore, this invention concerns proteins coded by the 
papilloma virus genome and antibodies directed thereagainst as well as the use thereof for diagnosis, 
treatment and vaccination. 
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Claims 



What is claimed is: 

L An isolated polynucleotide consisting essentially of: 

(a) a nucleotide sequence encoding the peptide of SEQ ID N0:2, SEQ ID N0:5, or SEQ ID N0:8; 

(b) a nucleotide sequence hybridizing to the nucleotide sequence of SEQ ID NO: 1 , SEQ ID NO:4, or 
SEQ ID N0:7; or 

(c) the complement of (a) or (b); 

wherein the polynucleotide has a homology of at least 90% to the nucleotide sequence of SEQ ID N0:1, 
SEQ ID N0:4, or SEQ ID N0:7, or the complement thereof 

2. An isolated polynucleotide encoding a peptide of a papilloma virus major capsid protein, wherein the 
said polynucleotide has been obtained using the following steps: 

(a) incubating total DNA isolated from a biopsy of epithelial neoplasm with a nucleic acid having at 
least a portion of the nucleotide sequence of SEQ ID N0:1, SEQ ID N0:4, or SEQ ID NO:7, under a 
condition that allows hybridization of a polynucleotide derived from a papilloma virus genome included 
in the total DNA to said nucleotide sequence of the complement of SEQ ID N0:1, SEQ ID N0:4, or 
SEQ ID N0:7; and 

(b) identifying and isolating a polynucleotide that hybridizes to the complement of the nucleotide 
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sequence of SEQ ID NO:l, SEQ ID N0:4, or SEQ ID N0:7 in step (a); 

wherein the polynucleotide has a homology of at least 90% to the nucleotide sequence of SEQ ID N0:1, 
SEQ ID N0:4, or SEQ ID N0:7, 

3. An isolated polynucleotide, consisting essentially of (a) a nucleic acid encoding a peptide comprising 
the amino acid sequence of SEQ ID N0:2, SEQ ID N0:5. or SEQ ID N0:8, or (b) the complement of 
(a). 

4. An isolated polynucleotide, wherein the polynucleotide consists essentially of the nucleotide sequence 
of SEQ ID N0:1, SEQ ID N0:4, or SEQ ID N0:7, or the complement thereof 

5. A plasmid comprising the polynucleotide of claim 1 or 2. 

6. A plasmid comprising the polynucleotide of claim 3 or 4. 

7. An expression vector comprising the polynucleotide of claim 1 or 2. 

8. An expression vector comprising the polynucleotide of claim 3 or 4. 

9. A host cell comprising the plasmid of claim 5. 

10. A host cell comprising the plasmid of claim 6. 

1 1. A host cell comprising the expression vector of claim 9, 

12. A host cell comprising the expression vector of claim 8. 

13. A method of producing a peptide of a papilloma virus major capsid protein, comprising cultivating 
the host cell of claim 1 1 under suitable conditions. 

14. A method of producing a peptide of a papilloma virus major capsid protein, comprising cultivating 
the host cell of claim 12 under suitable conditions. 

15. A method of detecting a papilloma virus DNA, comprising: 

(a) hybridizing under stringent conditions at least a portion of the polynucleotide of claim 1, 2, 3, or 4 
to a DNA sample; and 

(b) identifying papilloma virus in said DNA sample by detecting a hybridization signal. 

16. A composition comprising the polynucleotide of claim 1, 2, 3, or 4 as reagent for diagnosis and a 
diagnostically acceptable carrier. 

17. A method of producing a papilloma virus genome, comprising: 

(a) incubating total DNA isolated form a biopsy of epithlial neoplasm with a nucleic acid having at least 
a portion of the nucleotide sequence of SEQ ID N0:1, SEQ ID N0:4, or SEQ ID N0:7, under a 
condition that allows hybridization of a polynucleotide derived from a papilloma virus genome included 
in the total DNA to said nucleotide sequence of the complement of SEQ ID N0:1, SEQ ID N0:4, or 
SEQ ID N0:7; and 
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(b) identifying and isolating a polypnucleotide that hybridizes to the nucleotide sequence of the 
complement of SEQ ID N0:1, SEQ ID N0:4, or SEQ ID N0:7 in step (a). 

18. The method of claim 17, wherein the polypnucleotide has a homology of at least 90% to the 
nucleotide sequence of SEQ ID N0:1, SEQ ID N0:4, or SEQ ID N0:7. 

19. A composition comprising the polynucleotide of claim 1, 2, 3, or 4 as reagent for vaccination and a 
pharmaceutically acceptable carrier. 

20. A method of vaccinating a subject in need against papilloma virus, comprising administering to said 
subject the composition of claim 19. 

21 . A method of diagnosing a condition caused by papilloma virus in a subject in need, comprising 
exposing said subject the composition of claim 16. 

22. A method of using the polynucleotide of claim 1, 2, 3, or 4 as reagent for diagnosis. 

23. The method according to claim 22, wherein the diagnosis concerns papilloma virus infections or 
diseases. 
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Hemoglobin genes and their use 

Abstract 

The invention relates to the genetic manipulation of plants, particularly to the expression of hemoglobin 
genes in transformed plants. Nucleotide sequences for the hemoglobin genes and methods for their use 
are provided. The sequences fmd use in enhancing seed germination, seedling growth, and overall 
growth and metabolism of the plant. 
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That which is claimed: 

1. An isolated nucleotide sequence selected from the group consisting of: 

A) a nucleotide sequence encoding the amino acid sequence of SEQ ID NOS: 2 or 4; 

B) a nucleotide sequence set forth in SEQ ID NOS: 1 or 3; 

C) a polynucleotide encoding a hemoglobin polypeptide, said polynucleotide having at least 70 percent 
sequence identity to SEQ ID NOS: 1 or 3, wherein the percent sequence identity is based on the entire 
sequence and is determined by GAP analysis using default parameters; and 

D) a polynucleotide complementary to the entire length of a polynucleotide of (A) through, (C). 

2. An expression cassette comprising a nucleotide sequence of claim 1, wherein said nucleotide 
sequence is operably linked to a promoter that drives expression in a plant cell. 

3. The expression cassette of claim 2, wherein said promoter is a tissue specific promoter. 

4. The expression cassette of claim 3, wherein said promoter is selected from the group consisting of 
promoters driving expression in root, seed, embryo, and green tissue. 

5. The expression cassette of claim 2, wherein said promoter is a constitutive promoter. 

6. The expression cassette of claim 2, wherein said cassette further comprises a chloroplast targeting 
sequence operably linked to the nucleotide sequence. 

7. The expression cassette of claim 6, wherein said promoter is a constitutive promoter. 

8. A method for enhancing seed germination and seedling growth, said method comprising transforming 
a plant with at least one nucleotide sequence encoding a hemoglobin protein said nucleotide sequence 
operably linked to a promoter that drives expression in a plant cell, wherein said nucleotide sequence is 
selected from the group consisting of 

A) a nucleotide sequence encoding the amino acid sequence of SEQ ID NOS: 2 or 4; 

B) a nucleotide sequence set forth in SEQ ID NOS: 1 or 3; 

C) a polynucleotide having at least 70 percent sequence identity to SEQ ID NOS: 1 or 3, wherein the 
percent sequence identity is based on the entire sequence and is determined by GAP analysis using 
default parameters; and 

D) a polynucleotide complementary to the entire length of a polynucleotide of (A) through, (C). 

9. The method of claim 8, wherein said promoter is a seed-specific or an embryo-specific promoter. 

10. The method of claim 9, wherein said promoter is an alpha-amylase promoter. 
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1 1 . A method for manipulating oxygen concentration in a plant cell, said method comprising 
transforming said plant cell with at least one nucleotide sequence encoding a hemoglobin protein said 
nucleotide sequence operably linked to a promoter that drives expression in a plant cell, wherein said 
nucleotide sequence is selected fh)m the group consisting of: 

A) a nucleotide sequence encoding the amino acid sequence of SEQ ID NOS: 2 or 4; 

B) a nucleotide sequence set forth in SEQ ID NOS: 1 or 3; 

C) a polynucleotide having at least 70 percent sequence identity to SEQ ID NOS: 1 or 3, wherein the 
percent sequence identity is based on ttie entire sequence and is determined by GAP analysis using 
default parameters; and 

D) a polynucleotide complementary to the entire length of a polynucleotide of (A) through (C). 

12. The method of claim 1 1, wherein said promoter is a constitutive promoter. 

13. A transformed plant cell having stably incorporated into its genome at least one nucleotide sequence 
encoding a hemoglobin protein said nucleotide sequence operably linked to a promoter that drives 
expression in a plant cell, wherein said nucleotide sequence is selected from the group consisting of: 

a) a nucleotide sequence encoding the amino acid sequence of SEQ ID NOS: 2 or 4; 

b) a nucleotide sequence set forth in SEQ ID NOS: 1 or 3; 

c) a polynucleotide having at least 70 percent sequence identity to SEQ ID NOS: 1 or 3, wherein the 
percent sequence identity is based on the entire sequence and is determined by GAP analysis using 
default parameters; and 

d) a polynucleotide complementary to the entire length of a polynucleotide of (A) through (C); 
and wherein said transformed plant cell has been transformed with said nucleotide sequence. 

14. The plant cell of claim 13, wherein said promoter is a seed-specific or an embryo-specific promoter. 

15. The plant cell of claim 13, wherein said promoter is an alpha-amylase promoter. 

16. The plant cell of claim 15, wherein said promoter is a constitutive promoter. 

17. A transformed plant having stably incorporated into its genome at least one nucleotide sequence 
encoding a hemoglobin protein said nucleotide sequence operably linked to a promoter that drives 
expression in a plant cell, wherein said nucleotide sequence is selected from the group consisting of: 

a) a nucleotide sequence encoding the amino acid sequence of SEQ ED NOS: 2 or 4; 

b) a nucleotide sequence set forth in SEQ ID NOS: 1 or 3; 

c) a polynucleotide havmg at least 70 percent sequence identity to SEQ ID NOS: 1 or 3, wherein the 
percent sequence identity is based on the entire sequence and is determined by GAP analysis using 
default parameters; and 
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d) a polynucleotide complementary to the entire length of a polynucleotide of (A) through (C); 
and wherein said transformed plant has been transformed with said nucleotide sequence. 

18. The plant of claim 17, wherein said promoter is a seed-specific or an embryo-specific promoter. 

19. The plant of claim 17, wherein said promoter is an alpha-amylase promoter. 

20. The plant of claim 17, wherein said promoter is a constitutive promoter. 

21. The plant of claim 17, wherein said plant is a monocot. 

22. The plant of claim 21, wherein said monocot is com, wheat, rice, barley, sorghxmi, or rye. 

23. The plant of claim 17, wherein said plant is a dicot. 

24. The plant of claim 23, wherein said dicot is selected fi"om the group consisting of soybean, non- 
vegetable brassica, sxmflower, alfalfa, cotton or safiflower. 

25. Seed of the plant of claim 21. 

26. Seed of the plant of claim 22. 

27. Seed of the plant of claim 23. 

28. Seed of the plant of claim 24. 

29. A method for modulating hemoglobin levels in a plant cell, said method comprising transforming 
said plant cell with at least one nucleotide sequence encoding a hemoglobin protein, said nucleotide 
sequence operably linked to a promoter in a plant cell, wherein said nucleotide sequence is selected firom 
the group consisting of: 

A) a nucleotide sequence encoding the amino acid sequence of SEQ ID NOS: 2 or 4; 

B) a nucleotide sequence set forth in SEQ ID NOS: 1 or 3; 

C) a polynucleotide having at least 70 percent sequence identity to SEQ ID NOS: 1 and 3, wherein the 
percent sequence identity is based on the entire sequence and is determined by GAP analysis using 
default parameters; and 

D) a polynucleotide complementary to the entire length of a polynucleotide of (A) through (C). 

30. The method of claim 29, wherein said plant cell is maize. 

31 . The method of claim 29, wherein said promoter is a heterologous promoter. 

32. The method of claim 29, wherein said promoter is a constitutive promoter. 

33. An isolated nucleotide sequence having at least 50 nucleotides in length which hybridizes under high 
stringency conditions, including a wash in 0.1 .times.SSC to 60 to 65. degree. C, to a polynucleotide 
having the sequence set forth in SEQ ID NOS: 1 or 3. 
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United States Patent 6^74,790 
Kunst, etal. August 14, 2001 

Nucleic acids encoding a plant enzyme involved in very long chain fatty acid synthesis 

Abstract 

Nucleic acid molecules encoding an enzyme involved in very long chain fatty acid (VLCFA) elongation 
in plants are disclosed. The invention includes a cDNA, genomic clone and encoded protein, as well as 
plants having modified VLCFA composition, such as modified epicuticular waxes, and methods of 
making such plants. 
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PRIORITY CLAIM 

This application claims priority to co-pending U.S. provisional patent application Ser. No. 60/043,831, 
filed on Apr. 14, 1997. 



Claims 



We claim: 

1 . A recombinant nucleic acid molecule comprising a promoter sequence operably linked to a nucleic 
acid sequence, wherein the promoter sequence comprises a transcriptional regulatory region capable of 
mediating gene expression in epidermal cells of Arabidopsis wherein the transcriptional regulatory 
region hybridezes under stringent conditions to: Seq. ID. No. 12 or the complement of Seq. LD. No. 12. 



2. A recombinant nucleic acid molecule according to claim 1 wherein the promoter sequence comprises 
at least 50 consecutive nucleotides of the sequence shown in Seq. LD. No. 12 or the complement of Seq. 
LD. No. 12. 

3. The recombinant nucleic acid molecule according to claim 1, wherein the promoter sequence is at 
least 70% identical to the sequence set forth in Seq. LD. No. 12. 

4. A recombinant nucleic acid molecule according to claim 1, wherein the promoter sequence is at least 
80% identical with the sequence set forth in Seq. LD. No. 12 or the complement of Seq. LD. No. 12. 
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5. A recombinant vector comprising a nucleic acid molecule according to claim 1. 

6. A transgenic plant comprising a heterologous nucleic acid sequence, wherein the heterologous nucleic 
acid sequence comprises tiie recombinant nucleic acid molecule of claim 1 . 

7. The recombinant nucleic acid molecule according to claim 1, wherein the nucleic acid sequence 
encodes a protein having very long chain fatty acid elongase activity. 

8. A method of producing a transgenic plant comprising introducing into the plant the recombinant 
nucleic acid molecule of claim 1 . 

9. A plant produced by sexual or asexual propagation of the transgenic plant produced according to the 
method of claim 8, or by propagation of progeny of the transgenic plant, wherein the plant comprises the 
recombinant nucleic acid molecule, 

10. A method of isolating a nucleic acid molecule having promoter activity, comprising hybridizing 
under stringent conditions a nucleic acid preparation with a probe comprising Seq. LD. No. 12 or the 
complement of Seq. LD. No. 12. 

1 1. A plant cell comprising a heterologous nucleic acid sequence, wherein the heterologous nucleic acid 
sequence comprises the recombinant nucleic acid molecule of claim 1. 

12. A recombinant nucleic acid molecule comprising a promoter sequence operably linked to a nucleic 
acid sequence, wherein the promoter sequence comprises a transcriptional regulatory region capable of 
mediating gene expression in epidermal cells of Arabidopsis wherein the transcriptional regulatory 
region is obtainable from a plant VLCFA condensing enzyme gene comprising an open reading frame 
that hybridizes under stringent conditions to Seq. LD. No. 3 or to the complement of Seq. LD. No. 3. 



http://164.195.100.11/netacgi/nph-Parser?Sectl=PTO2&Sect2=HITOFF&u=/netahtml/se^ 7/12/2002 



United States Patent: 6,413; 



Page 1 of 3 



United States Patent 6,413,752 
Takashima, etal. July 2, 2002 

Protein capable of catalyzing transamination stereoselectively, gene encoding said protein 
and use thereof 

Abstract 

A novel protein from Mycobacterium aurum SC-D423 capable of converting acetophenone to an 
optically active 1-phenylethylamine in the presence of a racemic mixture of sec-butylamine is provided. 
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Claims 



What is claimed is: 

1 . An isolated protein comprising an amino acid sequence represented by SEQ ID NO. 1, wherein said 
protein converts acetophenone to an optically active 1-phenylethylamine in the presence of a racemic 
mixture of sec-butylamine. 

2. An isolated protein comprising an amino acid sequence represented by SEQ ID NO, 1, wherein said 
protein converts acetophenone to an optically active 1-phenylethylamine in the presence of a racemic 
mixture of sec-butylamine, and wherein said protein has a single amino acid substitution within 
Sequence ID No. 1. 

3. The isolated protein of claim 2, wherein alanine is substituted for threonine at position number 2 in 
SEQ ID NO. 1. 

4. An isolated protein comprising an amino acid sequence which has at least 60% sequence identity to 
SEQ ID NO. 1, wherein said protein converts acetophenone to an optically active 1-phenylethylamine in 
the presence of a racemic mixture of sec-butylamine and wherein said protein has a molecular weight of 
about 37 kDa as a monomer, and is obtainable from Mycobacterium aurum SC-S432. 

5. An isolated protein comprising an amino acid sequence which has at least 90% sequence identity to 
SEQ ID NO. 1, wherein said protein converts acetophenone to an optically active 1-phenylethylamine in 
the presence of a racemic mixture of sec-butylamine. 

6. The isolated protein of claim 5, wherein said protein has at least 95% sequence identity to SEQ ID 
NO. 1. 

7. An isolated protein comprising an amino acid sequence which has at least 80% sequence identity to 
SEQ ID NO. 1, wherein said protein converts acetophenone to an optically active 1-phenylethylamine in 
the presence of a racemic mixture of sec-butylamine, and wherein said protein has a molecular weight of 
about 37 kDa as a monomer. 

8. The isolated protein of claim 7, wherein said protein has at least 90% sequence identity to SEQ ID 
NO. 1. 

9. The isolated protein of claim 8, wherein said protein has at least 95% sequence identity to SEQ ID 
NO. 1. 

10. An isolated protein comprising an amino acid sequence which has at least 80% sequence identity to 
SEQ ID NO. 1, wherein said protein converts acetophenone to an optically active 1-phenylethylamine in 
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the presence of a racemic mixture of sec-butylamine, and wherein said protein is derived fix)m a 
microorganism belonging to the genus Mycobacterium. 

11. The isolated protein of claim 10, wherein said protein has at least 90% sequence identity to SEQ ID 
NO. 1. 

12. The isolated protein of claim 11, wherein said protein has at least 95% sequence identity to SEQ ID 
NO. 1. 

13. An isolated protein comprising an amino acid sequence represented by amino acids 23 to 339 of 
SEQ ID NO. 1, wherein said protein converts acetophenone to an optically active 1-phenylethylamine in 
the presence of a racemic mixture of sec-butylamine. 
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